(4.3 %) in whom the plasma creatinine concentration exceeded 5 mg/100 ml (440 lumol/l); 11 were dialysed and 14 (67%) died.
Acute renal failure (ARF) has long been known as an important complication of cardiopulmonary bypass surgery (CPBS) and carries a poor prognosis. (4.3 %) in whom the plasma creatinine concentration exceeded 5 mg/100 ml (440 lumol/l); 11 were dialysed and 14 (67%) died.
We have formed the impression that ARF remains a major problem after CPBS in children; perhaps advances in surgical technique have resulted in complex operations being performed on sick infants hitherto deemed inoperable. We therefore embarked on a prospective study of the incidence of ARF in children undergoing CPBS in order to investigate the factors which predispose to ARF and its outcome with treatment. Patients and methods Four hundred and fifty-six children underwent CPBS in the thoracic unit of The Hospital for Sick Children in 1978-79. The unit is a national and international referral centre for children with congenital heart disease and therefore receives a high proportion of complex cases.
CPBS was carried out under hypothermia using core cooling; surface cooling was also used distinction is often difficult and is of little practical importance as the outcome is determincd by the inability of the kidney to fulfil its excretory role whatever the underlying pathogenesis. In this study all children who developed oliguria (the production of A 1 * 0 ml urine/kg per hour averaged over 4 hours) resistant to volume repletion, dopamine infusion, and diuretics (frusemide 5 mg/kg intravenously), or hyperkalaemia (plasma potassium >6.0 mmol/l), or increasing uraemia (urea >40 mmol/l) were defined as having ARF and were dialysed.
Peritoneal dialysis was performed using standard paediatric dialysis catheters and commercially Table 3 show a greater frequency of ARF in cyanotic than in acyanotic conditions, with the highest incidence and mortality in the miscellaneous group of 33 children with rare complex lesions.
Long overall bypass time (defined in this paper to include periods of circulatory arrest) is significantly associated with ARF (x2 = 12; P<0.05; Table 4 ). There were only 5 (2-1 %) cases of ARF in the 238 children with overall bypass times shorter than 90 minutes compared with 19 (9.7%) in the 196 with overall bypass times longer than 90 minutes.
All but one of the patients dialysed required inotropic support with dopamine, adrenaline, or isoprenaline, or a combination of these drugs because of low cardiac output; in 15 it was necessary Peritoneal dialysis. Of the 9 children dialysed for severe fluid overload, only 3 were oliguric, but in the others, despite inotropic support and large doses of diuretics, urine production was insufficient to reverse the state of fluid overload and increasing pulmonary oedema. Three of these 9 patients were also hyperkalaemic, but 4 of them were neither hyperkalaemic nor oliguric and it could be argued that dialysis was unnecessary in them. Two of them (Cases 4 and 8) died and the condition of the other 2 (Cases 5 and 9), who were both requiring maximal inotropic support, improved rapidly with the removal of excess fluid. Cardiac output improved, urine flow increased, and the doses of inotropes could be reduced. In these 2 patients renal failure was clearly secondary to poor myocardial function, but this improved when the severe fluid overload was relieved by peritoneal dialysis. Six children had plasma potassium concentrations of .6.0 mmol/l, a level considered to be an absolute indication for dialysis because of the rapidity with which plasma potassium can rise in postoperative catabolic states, but only 3 of these children were oliguric.
Outcome. The mortality rate of 50% for children dialysed for ARF after CPBS is a pronounced improvement on our previous figure of 87 
